Renal cellular hypoxia in adenine-induced chronic kidney disease.
We determined whether adenine-induced chronic kidney disease (CKD) in rats is associated with renal tissue hypoxia. Adenine (100 mg) or its vehicle was administered to male Sprague-Dawley rats, daily by oral gavage, over a 15-day period. Renal function was assessed before, and 7 and 14 days after, adenine treatment commenced, by collection of a 24-hour urine sample and a blood sample from the tail vein. On day 15, arterial pressure was measured in conscious rats via the tail artery. Renal tissue hypoxia was then assessed by pimonidazole adduct immunohistochemistry and fibrosis was assessed by staining tissue with picrosirius red and Masson's trichrome. CKD was evident within 7 days of commencing adenine treatment, as demonstrated by increased urinary albumin to creatinine ratio (30 ± 12-fold). By day 14 of adenine treatment plasma creatinine concentration was more than 7-fold greater, and plasma urea more than 5-fold greater, than their baseline levels. On day 15, adenine-treated rats had slightly elevated mean arterial pressure (8 mmHg), anaemia and renomegaly. Kidneys of adenine-treated rats were characterised by the presence of tubular casts, dilated tubules, expansion of the interstitial space, accumulation of collagen, and tubulointerstitial hypoxia. Pimonidazole staining (hypoxia) co-localised with fibrosis and was present in both patent and occluded tubules. We conclude that renal tissue hypoxia develops rapidly in adenine-induced CKD. This model, therefore, should prove useful for examination of the temporal and spatial relationships between tubulointerstitial hypoxia and the development of CKD, and thus the testing of the 'chronic hypoxia hypothesis'.